May-11-04 t2:47pin Froni-MILLEN, WHITE, ZELANO & BRANIGAN 



7032436410 



T-816 P. 07/22 F-953 



® 



guropalscnes Psteniamt 
European Patent Office 
Office europeep das ftrevets 



iiiiiiiiiiiimil 

® PuWicaiion nunttwt. 0 599 24<) Al 



® 



EUROPEAN PATENT APPUlCATiaN 



® Appltcation number- 93TIS753-8 
© Date of Ming: 22,11-93 



(£) im cu* C07D 209/08. A6lK 31/40. 
C07D 403/12 



(g) Pnaniy 24.11,92 US 980869 

01.06.94 Bulletin 94/22 

® D€>«<gnatad Contracting Siatas. 

ATBE Ch OEDKESPRGeGftlElTMLU HU 

PTSC 

g> AppLCam HOECHST-ROUSSEL 

PHARMACeUTlCAUS INCORPOBATED 
P.O. BOX 2500, 
HQuta 202-206 



Som^fvilie. NJ 08876-1 2S8[US) 

@ lAveriiDr' Shutske, Gragory 
21 Coppermine Village 
Fiomington, N4 08822(US) 

® R•p^ese^taI^v« Pi9cner, Hans-gijirg^n. Dr .=« «l 
Hoecrkst AGi 

Zentraie Patentatycellung, 
qefiiiude F 821 

D-B5926 Frankfurt am Main (DE) 



0 inaole-7-carDOxamtdB darivatlves as analgasics. 

® This invention refutes to maole-7<af Doxamicte aanvatives of m© formula 



R3 R4 



Rs 



i»riOrd B, mrougn are .naepenoemiy h, lovveralKyi. a«d aralKyi: and in aaa.i.on H, and Ffe can jomed 
^_ tooemer to form a piperazine nng oi me loimula 




wneie R7 IS H. lowBralKyl. aiyi. arylloweiaucyi. pynmiayi. ana FU and R. can D« lomea togemer ;l torm a 
® pyrrotidine nng of th* toimuia 

UJ 
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-O 



N 
I 

wtwra R« 13 M tovwalkyl. «/llowaraikyi. X e rt. lOwetalKyl. naiogen. NOs. Cf-.. NHj. ana Ofl.: wtjete V .* 
loleralkyl. i.ryl»we.a(hyi anO n ,s an .nwger ot i lo 3; and «ie pnarn»«c^cally accepiacia ac.a acidinon s Jis 
tnasol and Vne optical isonnets thereat whew 8iicn (soitiers axist. 
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To ma boirt ot Pur KnoY^iedge. iw^ campOuoas ot The preseni inveniion have not nereiofc oden 
OesCriDed or suQQestea. UK Paiem Appltcation GB 2i93 833 descn&^S compounds useful tOr m© ireameni 
C3t suess-iB4jiied psycrnainc di?5orQ<StrS. tor increasing vigilance, tor ihe ueatmenx or rhimbs or se.Q ;>Oin* 
ioowced Oisortjsra. ThdSd compounds nave me general formula a • g - C • D wnore Wa "a- QV^p is 
6 seiectoQ irom amoog nine ^ubsiiiuenis. mctuding tne ^Mpstituem 



IP 



w^ers Ri and ara selected from a group of at least t©/} 1unSn& sutjstrtwenis. Z is seJeasd trom » ^foup 
of tour subsiiiuents including NRs where Rg i3 seiecieo from a tufihor grOup of ai least ax substituitn.s; ine 
15 group is setecied from two suDsntueni^. including 

O 
li 

90 — C — ; 

me "C group is sdtecidd from iwo supswuems, including -Nn-: and tn© "D" group is selected tron. .^i least 
foufwen subfitiiuenis. incluOinQ tna Qroup 

3« Ru 



whfire Rti to Rt: me independently saiecvsd trovn ai least two substituenis. m is 0, 1 or 2, iind n i., p are 
independency 0 or 1, and group 

where q is 2 or 3 and Ri 3 anq Rt« are indapsnctemiy (Ci ) aikyt. In addition, the compounds 



so 
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N-Q 



7S Where Q i9 h ar CM? are revealed. 

Trve carT)pOunct€ of me prcs«m invention have me general foimufd 




"N— (CHa)*— CHN^ 

R3 II4 



3D where Ri through R& mqependemly lower«fkyt. and aryilow^raiKyL and m addition ano Fis cv- oe 
40ined logeth&r to forrn a pipeiazme nng or tt\Q foimuia 



whera P{> is H. loweraiKyi. aryl, aryllQwe»raiKyi. pyf^idyt. and and Rs can be jocned togemer to .::.m a 
^ pyrrolidine rin^ of che lormuia 



N 
I 

R« 

where Re 1$ h, loweraiKyi. sryWoweraiKyi; x is h, toweralKyl. halogen. fNha. CFs and ORa: wtieri: is 
loweraiKyi. aryilowerBlKyl. ano n is an miegei or 1 10 3. and ine ppdrrndguufjcaiiy accepr^^e &3o:iion 
sails Thereof 

TnfOuQhout tne specificatton and appenaed claims, a given cnemicat formula or name snail enccci pass 
ail stereoisomers iheieot where sucn i3om«rs axist 

In the a&Ove a©finitJons the term "lower" means me group a is descntoing contains trom T to 6 r..iDon 
aiDcns. The Teim "^tHyi" refers to a sfraighi or nra/ncnea chatn hyorocarOon coniainin^ no unsaturatic r eg. 
methyl, ethyl, isopiopyi. S^butyi. neopemyi. n-hdAyt, etc: iha term "aryl" roters id a phenyl group i ; the 
formula 
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where Z anc4 p are as def^nea Detow; ine term "arylloweralKyl" refei5 tn a monovalent Sutoiimen -^hicn 
constsxs cat aii aiyl group, eg . pnenyi. o-ioiuene. m-matnoAypnenyl, ate liOKeq inrougii d K>wer c»^,|ftoe 
gioup naving m free valence pond trom a carbon of me lower aikylene QrOup. ana paving a formula <^ 

70 



— alkylene 



wtta»re Z 13 nyarogen. halogen, nmo. Kiworaikyl, lowaraJkaxy, toweraCyJ. CPs, INHj and p « an miege l lo 
3, The t»rm "aiKytena" reter^ lo a Oivalem ra<)icai ot ine lower oranchaa or unbrancneo aiKyl grcu;.- it is 
derived from having vatence bonds Tronn two terminal caipons thereof, e.g. eihytene (-CHsClis-). pr Ji.irlene 
30 (-CrteCMzCHz-). iSOpfopyJene 

I 

(CHj-CH-CHa-) , 

2S 

etc.; the term "alfcoxy'* relets to a monovatent Su&simient whicn consists or an aiKy) group itnKed ihr^- gh an 
etner Oxygen having a% free vaience pond from me etnar oxygen, e.g. memoxy. etpoxy, propOAy. i^ioxy. 
pantdxy. eic : and me teim "natogen" refers to a nnomoer of me tamily consisting of n«or»ne, -Tr^nne. 
bromine and ioOvne; me term pynmiUyl refers to a monovalent subsiitueni whicn consists of a py midyl 
30 group of tne tormuia 



55 



40 



(J 



wnere 2 IS 93 oefinect at>ov»: tne term loweracyl reiers lo a iuMiiniem paving if>e toimuia. |o««oUc/i 



o o 

p. 'I 



Tne compounds ot me pre^ni invention are prepared in me tonowing manner. The Sabsm^rnis Ri 
mrOugh R& and me imeger n are a? defined earlier 
so An indoie-y-cu-DOxyitC acid ot me tormwta 
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OH 

70 

*9 ^QiQcted. Sucn 3 inaole it\). wnors Rj is m. is wen Known and can pe prepared oenerauy lO m© m.-^ .^ar 
descripcd m CiarK, R.D-. Pepke. D 8 , hexerocyCW^. 22. i9S (1934). incorporaied hareinW Dy fefeien ;t lo 
toim an ©3ier or Compound ii toJlovi«d Dy hydfOlySiS o| tn© resumng eswr Compounds Jl, wnem H^ ,s .lot 
H. ar6 prepared py reaciing tne aiorementioned fesuitanT esii^ w^m an aiKyl halidQ of itie formuKi Rt - 

i« natoQen. wrisre Ri »s noi H Typ»cfl||y. SuCh a reaction (S carried OmT fO a poiSu aprouc :$oiv^n) a.Q, 
Wtranydioturan. dimeTnyi sultowde. N^N-dimeinylformamide at a lempejaturta ot 0' tq 50-C tor ^ 5 
noufS pn tne piesenca of a Dase. e g, sodium nydnda. potassium I'Duxox^ae. utn»urn neAamemyidia*! ^t.a&. 
Tn© resulting ester is men hyOfOiyjed to the ac»d (II). whore H\ i9 not h. 

Tne indole earpoxyiic acid tf is then reacied direcKy under conventional amide Tormanon proce:iv:res 

so and conditions witn an aif^ine containing compound ot the formula 

H-N-(CHa)^CHl<r OH) \ 
I I ^Rs 



wHicn are well known ana csn oq prepafea »n a manner as oescrioed in Voigtiaend&r. w.. Chemx&^^f- y\, 
324 nS59); hfomatka, O , Kraopp. O., Skopatik. C . Monazsh, Cnam. §4. 349 (1953). Baiiziy. ft.. Buck J S., 
Jde. W S . 7 /i/w. Cnem. Soc 64. 2232 (i942); nromdika. O., Skopa^*. C. hfonaisii. Cnam. 83. 38 cf r-52>, 
and Damiens. R . Ana Crt^/n. (Paiis> 6, 835 (l95i). to form Compound i of tne invention. 
Preferably. Compound II is Tir:it reacted witn N.IN^aroonyldiimidazole of me tormuia 



35 




-«o TO form an acyl imidizole OT ine formula 



CV) 



wntcn. typically i3 then reacted, m liitu . mvn Compound 111 to rocm Compound I of tna mveniion. T^p ^ly. 
me foac&on is carried oui in a SuiiaPle polar, aprocic solveni. e.g. N.N<timeinylfoweramide. N-me n^lpyr- 
roiioinone. at a temperature ot O- to 50-0 for 1 to 5 nouts to form Compound v and thereaf-.d' ai a 
Eemperature of 0' to 50 for I to 5 nours lo form Compound i on me invention Compound ]. wna e is 
not H. and 8i is not H is prepared Dy reacting the compound I. wnare Rs iS not m and Ri is H wim alky! 
nalioe ot tne rormuja Ri-noioaen. wnere Rt fS not Typtcaiiy. iucn a a roaction cafr*ed out in a poiar 
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aprotic solvani. ©g tetranydroturan. 0«mecny) sultoxide. N.N-a imeTnyJtorrnamide at a temperature o to 
50 - C for T to 5 hours m mo presence of a base, e g soamm hyOriae. potassium i-buiOJ(ioe, u mum 

Compound t wnere tnQ 2.3-ix>od is a ^tngid tx)na ts prepared t>y r^acnnQ the compOMnd L wn^o cn9 
S 2.3-Dona is a double i^na. wiin a raOudnQ aQem Sucn as sodium cyanf^boror^ydnde. Typically. s.,ct^ a 
reacijon is earned out in an acidic soivisnt. a g acaiic aciq. propionic acid, mamanoiic nydfochionda ax 
a tempeiaiure ot 0" to 50' C for i to 5 ho^r^. 

Compounds of me present in^ennon are u£dTul a^ anaigasic agan^s aue lo tneir a&thiy to aiievit ;>-> pa^ 
m mammals The activity of die compounds demonstrated in the t-pnenyl-i,4-Denzoquinon6-n<*acaO 
10 wTrthing test in mice, a standard assay tor aaaigesia tProc. Soc Expu. Bioi K/lad . 95. 729 oss;)^ Tr»e 
anaiQe$tc acitivity ot soma ot ma compound? exprassaa in terms ot percent inni&ition ot writnmg ar ^ ^tven 
in Table I. 



Taoie 1 

15 







D«>8« md/)«g off body wOigm 


inhttiitio i 4 W 




N-£2-(dimcmyiamino;otnyl]-iH-irK}oie-7-carboJcamide 


<SwDCwiaAeou5 dose) 20 


4d 


so 


N-(2-(dim©tnyiamlno)ethyl]-N-metnyl 


20 


35 




-l}i-indais-7'Carboxamide(£}-2-t}ui«ne0ioate 








N-[3"(dimathyiaminQ)piopyl]-i H-inooie -7-carDoxamfde 


20 


41 




(e>2-putaneaioaic (21) 








l-((t-memyl-1 Hnnaoi-7-yl)carl3onyll 


20 


35 


25 


-♦■(2-py nmidinvOpiparaaine 








i-I2>dinyaro{i h)-indol-7-yl)cait)onyl] 


20 


33 




"M^tvi1ttiDrom«itnyi)pnanyi]p>p©razjne 








aspinn 


33 


5C 



Tne anajge»c fQliet at pain i9 acr^ievap when iho compounds of the mvonUon ara administe r ; to a 
supjea taquuing such traatment ai an otroaive oral, parattiarat or intravenous doas of from o.t g IQO 
mg/kg oT Dody weight per day. A preferred effective dose wixnin this range i8 from at>out i to SO r M^Xg of 
Oody weight por day- A paiticuiariy preferred etfactive amount is aooui 30 mg/kg of body i^aighi p^r ciay. tt 
IS to be udnarstood. however, that for any pariicular sooject, specific dosage ragimans 9hoq]d Pe iLsjjstao 
according to the individual naed it is lurther \o tne understood max me oosagas sei TOfth he:t.n are 
exampidi only and that tnay do not. to any extant umit the scopa of pi act^ce ot the invention. 

Ei^ampies of some ot the compounds of the invention ara: 
N-<2-d<memyiaminot3uiyi)-iHindoie-7-carbo*amidB. 
N-(2-0im^yiaminopropyl)-N-ethyl-i M-indola-7-carDoxamide; 
N-(2'atmBthyiaminQemyi}-N-etnyi-i -propyJ-l H-indO(e-7-caibOAamidB, 
1 -[O H-»n00l-7-y|)cafDony H-Mpn9hyimeThyl)pipera2ine: 
l-(0rtnrKl0l'7-yljcarDonylH-<5-meihyl-3-pyrimidyl)pip6razine: 
1 -U5-meihy|-i M-indol-7'y l)carDony i]-4-amyipipezine; 
1 -I(5-cnidro-i H'indoJ-7-yi)carDonyj]-4i3ropy ipiperazine; 
i-{(5-meinoxy-i ii-indoi-7-yl>cartxinyl]-^(2-phany}eTnyi)pipera«ine: 
1 -h H-.nooh7-y i)carbony)}-4-(2.4^icnjOf Qphenyi)ptpera5»ne; and 
^^(^ h-indoi-7-yl)cajDony<]-4-(2-memoxypnQnyOpipefa^ine. 

Etreciiva amoums ot the compoMnd^ dt iha praaent mvem^n may oe aaministerad to a subjec t ;iy one 
ot various meinoas. tor example, orally as m capsules or tapleis. parenteraily in ihe foim of sterile $< ,ution$ 
or Suspensions, and m soma cases iniravenousiy in the torrn of sterile soiutK^ns. The compouruix oi me 
invention, while effective themselves, may ba tormuiatad and administered in the form of then phain ^euir 
cajiy acceptable acid addition salts tor purposes of stability, convenience of crystallization, m. eased 
solubility and tne liKe 

Prererred pharmaceupcaiiy acceptable acid atidition salts mcjuae those denved from inorgaii; acids 
such as nydrocnioric, nydrObromic. sulfuric, mtnc. phosphoric, parcnionc acios and the iiKe a: .veil as 
organic acios sucn as tartaric, cimc succinic, maieic. fumanc acios ano tne hwe 

Tne c<impounds of the present invemion may oe administerea orally, for examp/e. with an inct aiiuem 
or with an .ediDie earner They may oe enclosed in gelatin capsules or compressed into tablets -or tt^ 

7 
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purpose or oral merapeuiic aammisnaTion. tne compouAas may do incorporatua wan OACipienB us» a <n 
The form ot taDldti. Trocnes, c^ipsuies. «lixirs. Suspensions. s>rups. waters, chewing gums ana t^ie ii^e 
These praparacions snowia contain ar feast 4% of me inaold-7-carbojtirrijae aerivativ^s of tna invemion vne 
active iogr^dient. dux nfiay tje vdfieo oepenaiog upon vn& parucuiai totm ano may convenieniiy oe Dotv-<^n 

5 4% 10 3C3out 70% of me wCighi ot tno unix Tne amount or tne compound present in SuCn cornpo^iio :: :s 
:»ucfi Chat a Swiiaoie oossge wiii oe optaineo, Preferreci compositions ana preparar^ons according ic .-:e 
pr&sent invention are prepatea so mat an oral dossge untt toim cont&ns between 5 0-300 miingrams c: r.e 
inaoie«7-<:artX}xamiae dentfaiiv«<s ot me «nvent»on 

Tne taoldts, piiis. capsules, troches aod tne like may aiso contain ihd following at^uvants: a binder ^ rn 

to as microcrysiallina ceUul09e. Qum iragacanth oi gemtini an excipieni such as siarcn or iacios^ a 
a)3tniagratin9 agent suCh as aigmic aciQ, Prirnogai. corn starch and me like; a luOricant such as magne^i-ioi 
stearaie or Starotex; a qua&m sucn as colloidal SiUcon qioxtd^; ana a swaetenrng agem such as suCro^t or 
sacchann may oe added or a flavoimg agant such as peppermint, memyi saitcyiaw or orange flavLn.tg, 
When me dosage umt torm is a capsule, it may contain, m aodiuon to materials of ms aoove type, a : Cwid 

rs Corner Such as a fatty Oil. Omor dosage unit rorms may contain other vanous maMnais which moditr :ne 
prtysic^i form ot me dosage unit, tor example, as coatings. Thus, tablets or pills may t)a coated with s jt,ar. 
Shellac, or omer enteric coating agents A Syrup may contain, m addition lo me present compo sr 3s, 
Sucrose as a sweetanirrg agent and certain preservativea, dyes, and coiortngs and tiawors. Matenais uS3 x m 
preparing these various composittons should oe pnarmaceuncaity pure ano non-ioxic in the amounts u*e i. 

20 For me purpose ot parenieiai merapewtic aominisuaxion, tne compounds ot the pre^eni lOvdntKJn r.:ay 
oe incoiporaeed mio a solutton or suspension. These preparaitons should coniain at least 0.i% cr tne 
indole-7-^carpoxamide derivative of the invention, tiui may oe varied to oe oeiween o.i and aoout ot 
tne \veight meteor. The amount ot tne inventive compound present m suCh compositions ts such 11,11 a 
suiiaoie dosage mil he obtained. Preferred composiiirans and preparations according to me pw.^a(\x 

2s inyentK>n are prepared so that a parenteral dosage unit contains tietween 3.0 to 100 milligrams <4 M 
indoia-7-carboxamide oerwative of me invention. 

The solutions Or suspensions may also include me following adjuvants: a sterile diluent sucn as ^^tar 
tor injection, sahne solution, tixed oils, poiyemyiene glycols, glycenne, propylene glycol or other syrtr btic 
solvents, amitsacteriai agents such as raenzyt alcohol or methyl paiatKn. antfoxidanis such as ascorbi». -.Cid 

90 or sodfum bc^uffiie: cneiating aganis sucn as emyienediaminetstraacetic acid. Oufrsrs such as ac^ir^s. 
ciuates or pnosprmtes and agents tor me adjustment of tonicity such as sodium cnioiide or deiorosfc. I'ne 
parenteral preparation can oe enclosed m ampules, disposable syringes Or multiple dose viais mc^.> of 
gla>'S or plastic. 

The following examples are lot illustrative purposes ao are not to be construed as iimmrtg me inv.^ouon 
35 disclosed herein Aii temperaiures are given m degrees centigrade 

EXAMPLE 

f N4a^DimemyiaminQ)emy|]-iH-irtctole-7-carboxamide 

40 

ind0ie-7-cart)Oxyiic acid (3 20 g. O.O20 moie) wa;; dissolved in SO mi of dirt^thylformamidtt {OMr} and 
3.3 g <0.020 mole) of N.JM'-cartJonyidtimtdazaie was added. After stirnng for 2 hours at room cempe^^jure. 
20 g 10023 mole) of N.N-dimemyiemyianediarrune was adoed. and stirring was continued for an adc-iv>^nai 
1 hour Al the end Ot mis time me solvent was removed at a pressure of O.i mm Hg (SO'C) a .r, the 
«5 ramainfng residue was triturated wim a m^tmutn of H3O and me crude product was Aliared off anc .:ried 
and concentrated id give a soiid. necrystailizacton liom emer-pentane gave 2.20 g of N-[2-(dimemviai :iio)' 
eihyll-iH-indoie-7-cdrboxamido (46%), m p. iO0-i02-C. 



50 


ANALYSIS. 


Calculated for CiaiitTNsO- 


67.50%C 


7.41 %h 


18.17%N 




Found 


©7 17%C 


7 357«H 


1830%N 



lu N'f2-xDirrwmylamtno)amy i]-N'meihy<'7 h-indoie-7-«yboxamide <g)-2^auteneoioate 

indoie-7-cgrPOxyiiC actO (3^ g. 0.020 moie) was di;3SO(vfiO »n 50 ml Ot aimethyitoinnamiae (DNF. and 
33 g (0.020 mole) o? N,N'»caroonyid«mioazoie was added. After siirnng for 2 ftoms at room lemprif >;ure. 
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2 30 fl (00225 mois) of N.NN--ir.meinyiemyN,ne0.am.r« «as Moed, ana sfrr,.^ ww "^n^n"^ f'^J" 
wMwnai 1 hou, Ai tne ena of mis ume tna soiveni ^as removed ax a pressors of 0 1 min (50 ano 
SZ^in-ng .6*0.* v,«3 trituraiea w,«, * m.n.mum of M.O and rm» 

w.tn an emerew solution ot tufnar.c aca to g.^e N-(2-(aim8Tnymm.no>einyll-N-a,eihyi-lH-.naoi«.7. .^DW 
riJ^^lETa-ft^neoioa* Re«y4»ll,za«on t.om rprop.no. gave 2.3i g (3a%> of p.Qduct. m^> 1S4-1V:-C ■ 





ANALYSIS: 




TO 


Cqictiiateci for Civhi^NaO-C^hUO*- 
Found. 


Sd7Q%C 


6 41%H 
e45%H 


1 1 63%N 
11 82%N 



IS 



»■ N.fS.tD.mainvlaminoiOfOPy l ^iH-.ndoW-7-cafboxafwme (E)-2-DutBned.owa (2:1) 

iodoi9-7-ca,Doxvl.c acrt (3 20 g. 0 020 mote) was ftssoivoo .n 50 ml oi amwriytlormBmiflo (O 4 ) aoa 

mt^.eC5^uo««l .0 st-r tor 1 nour ,n ttie coid Ai m» <.n<i of m.5 time. ^,m«hyiam.nopmpyl8n (2.5 
9 rQ2Vrn^.e Tafa^<l«« -no cold t«.n was removod. Afmr »n •dd.t«n« 1 nour «« 0"^«» 

cfuae pfoduci flittr-d. Off. anao. and itaa»a w.m Tuma..c ac.a .n «».»r. »«y««l,^OTo^ nom 

.sopropanoi gava N-l3-{D,m«inyiam,no)pfpylHM^fWoiB-7-cartwxamkJe (E>-Z-Duwn«J.oa(ie (2.13 ... 35%). 
m.p. 160-l62*C 







Caicuiaiea for C,*hi*N3O-0.5C,H,O* 


63,35%C 
63.35%C 


6.98%h 


13 83%N 



30 



33 



IV- i-^iri-iiidoi-7-»ic«fPonvii-«-m>tinv iPipeiaiioe 

maoiB-7-carboxyi.c ac.d (3.20 g. 0020 mole) was dissoivM .0 30 mt of dimewyttoimamia* (C^iF) ana 
cmiieTwitn an ice-wa.e, Datn. N.N-Ca,iionyldMm.aa«.te *»s added (33 g. 0.020 moio> and tt« .-ac^.«. 
m.«Mre was sti-ea tor 1 nour in Th« cow- Ai me end of «»» lime N-tnomyipiperwne was (2.5 9 
0 025 mole) ana me reaction was allowed tt coma to lOom tampetaiu.e o»ern.Qfw tapout i6 '^oj.-). Tne 
DMF was .amoved under reduced p.es3u.9 and ten residue was passea Over a column of basiv -.a«f>rft» 
(50% memanoi-etfw.) 10 remove .wiouai .m.dazoie. Recry3t«I.M»oo of mo product from ChiCt-.-anwoe 
gave 2.35 g (48%) of niH-rfWote-7-ytcartiooyi)-4-memyip.pora2ine. m p. 178-178 'C. 



ANALYSIS: 




CalCi4jaxed for Ci ♦ Hi j N»0- 


69.11%C 


7 04%H 


1727%H 


FouAO! 


B9.04%C 


717%H 


17 31%N 



so 



55 



V. N-[i-emvt-2-PvrrQt»amy0memytMH-LndQi-7-caft3Qxa midB (gy-a-Dutenedioaw (2:1) 

indote-7-carDOityUc aad (3 20 g. 0 020 moie) was dissolved *n dimetnyltornfiamiae (DMP) and ^ 
an .c«-^aier oatn. N.N--Carc)onyid»im«wzote ^a? tnon aoaea ^3 g. 0 02 mole) ana 
W45 stirred for i no«r .o me cow 2-CAminomeinyi)0-«jnyipyfroiichne was th«n aaaao <3^2 9. 0 J. 
ana ihe leactioo m^^fe allowed to come 10 room tomperaiuie ov«rn.Qm Ai tnis end of m». 
volatile^ ware avaporatad under r^^duceq presSMto ana M residue r^Bs passeq ox/er aj»lum , 
murti^na (20% rnetnanoi-«tH«r) Concenuation ot me p.oduCi-conia.n.ng tractions q^^a proiv 
soMd whicn was conv^ to the tumai^c ac.ci salt .n ether .0 tne same manner as S^amf 
rscrysiaihzations from methanol gave N-n-otnyl-2-pyrrolidinyl>fnetnylhiM.inao^7.carboxamt J. 
Buienedioiite (2:1). [3 62 9. 40%). m p 20&-2lO'C 



mixture 
:5 mola) 

a? a 
II. Two 
(E)-2' 



9 
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ANALYSIS 


Calculated for Ci6H.£iN3O''0SC»h*O». 
Found. 


es 63%C 
65S7%C 


7 04%M 
7.09'H,H 


l2.7a'»wN 
12.86%N 



VI. 1 "(1 H-fnooie-T-yteartxiny ih^-pnenyipipef aane 

tndole-7-carDOAyliC ac»a (3.20 g. 0 02 mole) was a^ssolved in 30 ml of Oimemylformaftiide (DMF. 
cnma with ice-waier N.N'-CafDonyldiontdazoi© (3.30 g. 0.02 moie) was tnan aqded and mo f©»r;ion 
mixigfd was allowed id stir tor 1 rtour Ai tnd eno OT this time N-phenyipiperazine <4 0 9. 0 025 mole ^as 
addea. ma cord Dam was removed, and the reacnon mtxturd ^ras silowed to cq(X\^ to room temp«)raiur«- i ver 
3 nours Tho produci wa5 fmered ott and recrvstaiiada rorm toiueno 10 giva 3 30 g (5^%) oT l-<lHin.U-.-7- 
ylcai Dony l>-^ph«ny Ipiperaane, m.p 21 7-21 9 • C. 



so 



ANALYSIS 


Calculated tor C 1 J Hi t) 0, 
Found- 


74-73%C 
74.»3%C 


6 27%ii 

a2e%tt 


13.76%N 
13-59%N 



VII 4-(4-Plti0f Qpneny -(1 H-inQoh7-^yk:amonyt)piperazme 

99 inctola-7-cart3oxyfic acid (3-20 g. 0.02 mola) was dissoivdO «r) 30 mi of pmF and cruiM wtm ice-woit : as 
N.N'-carOQnyldiin)idazol» (3 3 g. 0.02 mofd) was added. Alter siirnng 1 pour in me cold. 1-4(4-flMoropr.3..yi)- 
pip9razine {4.50 g 0 mole) was addad m one portion, a pfacipitat» tiaa Tormed whtcn was Mi«r$.: otf 
and washed well wirh ether. Recrysiailization from toluene gave 3.72 g (58%) of 4-(4-fJu0r0phenyl)-i-nh- 
indoi-7-ylcarDonyl)pip6ra3:inat <n p. 222-224 ' C 

30 



ANALYSIS. 


CaiculSdied tor C,4H,«FNiO- 
I=ound: 


70.57%C 
70.75%C 


5.61 %H 
5.77%H 


13.00%N 
12.86%N 



3S 

VlH. 4-{4'(AceTytphenyl>-l -f 1 H-tndQI'7"yH?art)Qnvl)pipefa2ine 

^ To a cooiBd solution 01 inOoie-7-carDoxylic acid (3.22 Q. 20 mmoiQS) »n 30 ml dim^mylformam»ce was 
added l.i -carDonyldiimiaazoie (3.24 9. 20 mmoie^}. This was ^oiroq for 50 mthuies ai ice Oath temp« r u.ufe 
ai which time 4-(4-acBryiphenyl)pipQraz»nQ was add^d 10 trio reaction This was stirred tor 2 nc> 5 at 
amt>ien{ lomperaiure. The solvent was then coocennateo ott and the resulting oil was wiiuraiod wjtr ^.ater 
and nitered 10 giva a sohd. The solid was recrystaiiized from memapol-watar 10 give 5.31 g (76%> d •^-(4* 
(Ac©tyiphenyl)-l-ilH-indOi-7-yicarDonylhpiperazine. mp laa-iOt -C 



ANALYSIS: 


Calculated for C^^ ht2i NiOz. 
FowAO* 


72 BO%C 
72.39%C 


B.09%H 
8 35%H 


12Q1%N 
12.11%N 



IX. 1 -< 1 mndoi-7-y icartaon V l)-4-(2'py I imtdmvDpipef azipe 

SS To a Chilled soigiion af indole*7-carboxyliC acid (3 22 g; 0.02 mold) lO 30 mi dimethyitOrmamMc^ was 
addsd i.i'H:arPonyidHmida20lo (3 24 g: 0.02 mote) This was stirrao at ice Oath temperature foi 40 ru^um^ 
after which a solution of i -(2-pynmiayOP»pera2»ne (4.i g. 0-025 moies) was added Th»s was stj r. d ai 
amoient temperature for 3 hours and the solvent was concentfatao in vacuo The resuitirig Oil was tr. i.rated 
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vy.tn waie, id g^vd 5.7 g (8-^%) of a sond, m.p. 194-197-C. The solici was recrystaMeed trom fnemancP-.i 
« 9.va 4.7 g (76%) ot-TOh-indoi-7-ylcart»ny>)-4-(a-pywn»£l»"yOpiP«^aztne. m.p 200-202; C 



ANALYSIS- 


Calculated tor Ci ? Hi 7 Ns 0' 
Found. 


66.43% C 
66 0S%C 


534%n 


22 79% N 



'0 



7S 



X M(i-Memyi-iH-inaQh7-Y0cafbooyll-4-(2 -pviimiQin/0-ptparazine 

A SQlulion ot i-[(lh-ir;dai-7-yl)carDonyll-4'(2-pyr.midylhpipdfa2ine oT Example IX. (250 fl; ai3 rw .oies) 
,n 40 ml dimamyitormamKae was added w a sv^spansion ot sodt«m nydriae (470 mg. 9,76 mmoias) DMF. 
Tnis was foHowea Dy tne adomon ot memyi .oa»ae (Q-Si ml: ^.^3 mmoto) The reaci.on was quervrctu into 
^axer and OAtraaao tnnce witn ethyl acetata. Tne organics were wasrwd with waier and dned (MgSU>. Tn« 
reaction m.xrure was conconiraiea lo g.v.5 2.37 9 (91%> o* « sow. m.p. lS7-i€0-C Tne r^r^iiant 
compounds whS xnen rocry^Tamzed Irom moinanol/^aiar to 9»ve 2.15 g (81%) ot i-[0-Meinyl-lrt-inc3. 7-yl)- 
carDonyi]-4-(2-pyrimidiny l)-pipora2ine. m-p. 1 59-1 60 • C. 



ANAt.YSlS 


Calculated tor C^ttH.aNsO- 
FouAd: 


67.27%C 
6e.86%C 


6.04%M 


2l 79%iN 
21 61%N 



XI 1 K-irKloie"7^vtcarbonyih4-C3^muQroTnemyl)-pn eny l^ipefgaine 

To a cooled soiuwiri of indole 7-cart>oxylic acid (3.22 0.02 moles) in 30 mt dimetnylfCrmafi iiZd «as 
30 addeo N N'-carDonyidi.m»aa£Ole (3.24 g; 002 mows) After 45 mmutas. a solution ot ^Ka-Ctntluoaa -,myl)- 
pnenyDpiperaiine (5.7B 9: 0-025 moles) m lO ml DMF was added. Th»s was smred tor 18 nours at a.nDient 
temperature- Tne solvent was then concomrsTeo oW and tf>o resulting 0.1 was paoitiorwC Detwct.. einyl 
DcoGie and water. The aqueows was OAiracied tv»iC4 wilD emyl aceiate and itie organics wa..T.4 w»ih 
water and dried csaturated NaCi. MflSOO- The desired amine was purified via ftasn ctirommograp.i , (10% 
35 euiyl aceiaic/dicn)oromeinane). to Q,ve 5.6 fl (77%) ot a soliO. m.p. 147-151 'C. The solid was recc siaihzed 
tiom methanol to give 3 14 g (43%) or i-(iH-.ndoi-7-ylcarr>onyi)-4-C3-Ctrifluoromeinyi)phanyl]piperaz:ro. m p 

149-151 -C 



ANALYSIS. 




Calculated for C2oMiiifaNaO. 


64.33%C 


4.fi6%H 


11.25%N 


Founo 


64.21 %C 


4 78%h 


11.05%N 



SO 



XII. i-[(2.3-Dinydro-iH-.ndQt-7-yl)cart>QnylH-t3-{trttluOfome thyi)Qncnvnpiperaaine 

To a soiunon ot i-(iH-indoi-7-ylcarDonyl>4'[3^(trifiuoromethyi)pftenyl]pipera£ine ot e*ampie x. ,3.75 g. 
23 4 mmoiw) in SO ml glacial aceiic acid was added sodium cyanoporonydnde (4-7 g. 78 4 mmctc^) TDis 
was OTriea tor 2 hours tnen edoea 10 iced water, oxiracted innce witn ethyl acetate and tne ,c ;nt),ned 
ocQBpics were washed «»tn waier and dried (saturated NsCi. MgSa) The aesired compounos w^s -.urrf.ed 
via nasn cnromaTography (ether^exane. 31) to fli^e 405 g (46%) ot crystals, m.p ^^^J^^^-C l.^.s was 
r*Cfystati.2eo tiom methanoi/waier to give 3 53 g (40%) OT i-[(2>dihydfO-iri-.ndoi-7-yi)carO. f.-l]-4"C3- 
(!nf luoromotnyDpnony ilpiparazine. m.p- 1 1 5-118 • C 



11 
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ANALYSIS 




C^lCulZitdCl toi C20 H2 o F!j IH^ 0 
FounO- 


63 99%C 
B3 98%C 


5 4S%h 


11 



Claims 

1. A compouno or me focmuia 



78 




wnere Ri tnrOuQn Bs are inaepend»atiy H. loi«efaiHyU and arylloweraiKyl. and m addiaon fi. ano .X can 
r» iOinecj tOQeiner 10 tor m a piper»ne ring of trie formula 



so 



ss 



— N 




>«ri*r« Fb iS rt. loweraJhyl. aryl. arylloweraiKyl. pynmidyl; ana fU ana Fls can 0e iQined lofletner c *orni 
a pyrrolidine nng of the formuia 



-O 



N 
I 

„here R. -s H. loweraikyl. aryt. afyllowerallcyl: X is H. IO»oralfcyl. halospiO. NOa. NHj. CF. ^ a- OB, 
„rH»re is loweraKyi. af yiioweraikyt ano n * an inwgsr of i w 3: w« m» powmaceuucaiy aa finiKiie 
aciO addition sans Bwreof and me optical isomers ttiewof wnere such iso/nars saiSI. 



Z. The compound as a&hnaa in Oaim i v.nereio mrtugn R* a»a mOBpanOwniy se»c»a fn*. aiyi. 
arylloweraikyl. ana m aaamon R, and Rs can cm ,o.nea toge»ne. to torn tma piparaana nna. ^.vi R. 
and Hs can oo joinad togatner lo form SM pyrrohrtne r»ig 

S. Tub compound oi Claim i -tiere.n B, and Rs toa aacn .ndapenoentty n. aryi. aryHoweraiKyl 

4. Thft compound as oet.ned in at»Tn i wnwem R, ano Rs are jorned lo form said pyrroiioine ri(««, 

5. Tna compound as oefinea m Claim i wfteioin ffe ana R» aie joinM to lorm 3a.d ptparaane nnc 

e. M anaiaeau: composition wWen eofloprises an elteeitve pain alleviatinfi aniouni of a compoui t of me 
Tormuia 



12 
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70 



?5 



30 




wnaro Ri tniDugn R« ara »nclep«iK>antly H. lowaralkyi, aryt. ana aryllOwerailcyi: and in aadition F<, and 
fb can M tomad togsitier to totm « pipArazine ring of me formula 



wnera B7 i3 h. lowaralkyi, aryl. aryROweratKyl, pynmidyi. ana Ri» and Rb can tse iOif^ed together form 
a pyrrolidine rmg or vne tormuta 



N 
1 



. wnere R& is loworaikyi, aryiiowdralHyi: X is n, loweralkyl. naiogen. NO2. Nii2. CFa ana 0F» wnera 
Ra IS lOweraiKyi. arylloviraratKyi, and n is an imager ot 1 to 3: ana ine pnarmsctfw&caiiy accepca.^a acid 
36 addifion sarts thereat and vn» optical isomers thereof where SmCD isomers exisr; ad a Suiia&.e earner 
rnersfor. 

7. A memoo ot ^Meviating parn in a mammal whicn comprise? aamiHiSienng to a mammti « pam 
anaviating afrective amoMm of a compound ot me lormula 

40 



so 




where imougn Rc are lodepenoenuy tt. lOweraikyl. siryj. and aryiioweraikyi: and lO additfi n and 
can be )0^ned to^einet 10 term a piporazine nng at tne tormuia 

5tf 



i3 
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N 



wnere is H. loweraiKyt. axyl, aiyjjoweraikyl. pyrimidyl; and R. an4 Rs can t» jomed rogemer tc 
a pyrtoiidind ring ot tha rormul& 



70 



75 



N 

I 

Rg 

where FU « M. loweralKyl. aryllow^raiKyi, X is h, lowaraikyJ. naiogen. NO2. NMa. CFs and ORa. « ere 
R, ,s lov-eralkyl. aryUovreraikyl: aod a is an rfwegor ot i » 3: ana tne pharmaceuiicaiiy accepxaoi:. ^id 
addiQon salts mer»of and tne opiical isomers ineraof wnare sucn isomers exisi 



30 



50 



55 
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DOCUMENTS CONSIDERED TO BE RELEVANT 



D,X 



DE-A-37 2* 059 CSANDQZ-PaTEnT-GMBH) 
* p&ge 21, compound nr 117 * 



CQ7Qaq9/08 

A61U1/40 

C070403/12 



INCOMPLETE SEARCH 
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Bye a ■WMunoftti k«Bn& IMO llw imc qf 1M Vf B« Bs lus Off ; 
QftAS IM>rfc<H OM^My s 



Mi( ibtf II K 9M (ontMc m cam 



see sheet C 
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TlbCHKlCAl. fnXAS 
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A6IK 



Van B1jlen» H 
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Beroark : Alrnough claim 7 is directed co a method of 

treacroent ot (aiagnostie mernod pracclsea on) 
tne numan/aniJTx*»i ooay season ^^^^ 

carried out an4 basca on tne aXXaged effects 
of Che cojnpou.ndy composition. 
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